Worms in History with Special Reference to Children
By JOHN RENDLE-SHORT, M.D., M.R.C.P., D.C.H.
Department of Child Health, University of Sheffield IN the old London Bills of Mortality and in books on children's diseases in past centuries, three conditions recur again and again-teething, convulsions and worms. I have considered the first two of these in previous communications (Rendle-Short, 1955a, b) . The present paper deals with the subject of worms.
There are probably three main reasons for the concept that worms cause disease. Firstly, as Grattan and Singer (1952, p. 99) wrote with regard to Anglo-Saxon medicine, "There is a constant association of ideas between the poison of the serpent and the supposed venom of the worm".
Secondly the presence of worms or maggots in a body after death has been known from antiquity. Meat left too long soon harbours maggots, and it was commonly supposed that they entered the body while the animal was still alive. Andry (1701, p. 24) mentioned that some people thought that if meat was kept in stoppered bottles protected from flies, maggots would not develop. He, however, rejected this idea without apparently trying the experiment himself. From the dead body with its grubs to the living body with its worms is obviously only a small step.
The third reason for the concept of the evils of worms is that they were so frequently found in sick people. Failing any other obvious cause for an illness, worms were apt to be incriminated.
In ancient oriental medicine worms figure prominently. From the Vedic period (1500-800 B.C.) we have the Atharva-Veda Samhita. Chronologically far later, we come to the Anglo-Saxon period (around A.D. 1O0) when medicine was a mixture of pagan magic and Christian teaching. According to Grattan and Singer (1952, p. 99) , "There is hardly a symptom from toothache to fits that is not at one time or other ascribed to worms". In the Lacnunga, an Anglo-Saxon magico-medical common-place book dated around A.D. 1O00 there is this spell:
In case a man or beast swallow a-worm. If it be of male kind sing this lay which is written hereafter into the right ear; if it be of female lind sing into the left ear" (Grattan and Singer, p. 107). The spell itself was gibberish and unintelligible. It had to be sung nine times into the appropriate ear and then a single Paternoster. No instructions were given as to how the ingested worm should be sexed.
But to come down to more recent times. At the beginning of the eighteenth century Nicholas Andry produced his "Account of the breeding of worms in human bodies" (1701). According to him almost every ill was due to worms, so much so that he earned the nickname "Homo vermiculosus" (Still, 1931 (PlateI, Fig. 6 ) and cutaneous worms (PlateI, Fig. 7 ) which appeared on the arms and legs and especially on the backs of breast-fed children. He acknowledged that some people considered these to be hairs not worms. Perhaps he was thinking of lanugo hairs, or more probably of blackheads. Ettmuller (1676) described a treatment for these worms which, "skulk under the skin especially about muscular places". The child was to be bathed in warm water in which chickens' dung had been boiled and then rubbed all over with honey to tempt the worms to come out in the form of black hairs. These could then be scraped off with a crust of bread "made sharp like the edge of a knife".
"Wax worms (PlateI, Fig. 8 ) lived under the skin creeping about and producing blisters which "occasion a vehement itching". It was possible to discover this worm when the blister was pricked. These worms, presumably Sarcoptes scabiei, were called "wax worms", "because stale wax is most apt to be eaten by them".
Andry (1701, p. 55 ) also mentioned umbilical worms which "breed in the navel of children and give 'em a great deal of trouble. They--make 'em very lean and throw 'em into Universal Decay". He continued: "There is no other sign of this worm but this that if you fasten a gudgeon on the navel, next day part of the fish will be corroded." The gudgeon (Oxford English Dictionary) is a small fresh water fish which is easily caught. The word is now used to describe a person who is easily deluded. Perhaps Andry did not know this.
Ettmuller (1676), too, mentioned the umbilical worm and suggested treating the affliction by applying the gudgeon to the belly for a few nights and then substituting, "the inner shell of a walnut filled with powder of venice glass". Presumably the worm enjoyed eating the fish and returned for more, only to eat the glass by mistake and die.
Most authors described only four varieties of worm:
Old Name
Modem Name Bracken (1737), however, described three types: roundworms, broad worms and horrid worms. The latter had many feet, two heads and some a double forked tail.
We will now consider threadworms, tapeworms and roundworms in greater detail.
Threadworms.-Astruc (1746) wrote that ascarides caused the patient to feel "a troublesome sensation in the fundament", and Bracken (1737) described small worms which live "about the sphincter muscle of the anus". Armstrong (1777) mentioned that threadworms usually only appeared after the infant had been weaned, but occasionally they were seen in breast-fed babies if the mother had been subject to the same type of worm from infancy.
Specific treatment for threadworms was not often described but Rosen von Rosenstein (1776) suggested several forms of therapy, the most notable of which was a clyster (enema) of rats' dung and sugar in tepid milk to be administered six nights running. Alternatively, a clyster of tobacco smoke could be given. Another ingenious treatment he suggested was to tie a string to a piece of fresh pork which was then inserted into the rectum. The worms apparently bit the pork and could thus be removed. The pork had to be changed and the fishing continued for some time in order to evacuate all the worms.
Tapeworms.-As might be expected most descriptions of tapeworm infestation concern adults. However, Harris (1689) described the 31-year-old daughter of an Earl (many of Harris's case histories refer to titled children) who had a slow fever, was sleepy and had twitching of the nerves and a dry cough. She was given clysters, purges and emetics for six days, which caused her to pass a worm "a span long, after which she was presently relieved from her whole disorder". Brouzet (1755) described flat-worm infection in older children who had continual spitting, paleness, weakness, pains in the liver and offensive breath. Slimy stools occurred in which small pieces of the worm were voided. He mentioned an irregular appetite, but Rosen von Rosenstein (1776) described a state of continual hunger and recorded that a woman who later passed 18 tapeworms, ate voraciously day and night.
The treatment of tapeworm infestation was long and arduous and consisted chiefly in starvation and purgatives. Sometimes worms lived to a great age-15 years is recorded.
Roundworms.
-At the present time in this country these helminths are infrequent and innocuous, but this was not so in the past, and even to-day in some parts of the world they are common and dangerous. The difference lies partly in the poor nutritional state of the victims-itself to some extent the result of the roundworms-but mainly because of the large number of infesting worms. de Silva (1956) records that in Ceylon the passage of 100-200 or even up to 1,000 worms is not uncommon.
Ascaris lumbricoides has only one host-man. The clue to the problem of worm infestation therefore lies in the method of disposal of freces. This in the past was very casual. Norman castles had their garderobes placed in a corner with a wooden seat and a stone shaft which discharged at the base of the wall or into the moat (Quennell and Quennell, 1947) . In 1596 Sir John Harrington, a poet and godson of Queen Elizabeth, invented the first water closet. In the pamphlet in which he described his invention, he gave a long account of the state of affairs which then existed. He wrote "Even in the goodliest and statliest palaces of this realme, notwithstanding all our provision of vaults, of sluces, of grates, of poore folkes in sweeping and scouring, yet still this same whorsom sourie stink though he were commanded on pain of death not to come within the gates yet would spite of our noses even prease to the faire ladies chamber." But Harrington's closet did not become popular, and indeed it could not be of any great value until the introduction of main drainage which only occurred in London in 1865. Meanwhile in towns, privies were usually just a single bucket at the bottom of the stairs, and the newer part of London was built over cesspools. According to Creighton (1894) the soil of London "was full of organic impurities including the decomposition of many generations of the dead. A hot summer raised an effluvia from the ground such as the modern residents have no experience of". Parson Woodforde (1799) was probably as well situated as anyone in his day with his "Jericho" as he called it. This consisted of a seat in the garden which discharged directly into a pit which projected at the back so that it could be emptied. This refuse would then have to be disposed of, probably by strewing it on the land. Obviously there was ample opportunity for the contamination of food.
Most later writers believed that worms came from eggs. Some remarked that they did not know where the eggs came from (Brouzet, 1755; Astruc, 1746) . Ettmtlller (1676) incriminated corn or bread, but the majority of writers believed that fruit and vegetables were the offending articles of diet (Pechet, 1697; Boerhaave, c. 1724; Underwood, 1784) . It was for this reason that these foods were usually forbidden to children, which may have saved them from worms, but almost certainly resulted in their contracting scurvy. One of the few writers who was willing to brave the dangers of fruit eating was Cadogan (1748), who wrote: "Some may think they (fruit and vegetables) carry into the stomach the eggs of future worms; but of this I am not very apprehensive: for I believe there are few things we eat or drink that do not convey them."
The signs and symptoms of roundworm infestation can be divided into medical and surgical. Many writers describe the former. Thus Pechet (1697) listed: a mouth full of spittle, teeth grinding, dreams, scratching the nose, chewing, dry cough, nausea, vomiting, "kickops", thirst, swollen belly, cold sweats, flushing, fits and fevers. Tissot (1765) gave a similar list but added that the belly was "larger than ordinary, the rest of the body meagre". He also included palsies of hands, arms or legs, "gums in bad state as though gnawed or corrupted and even loss of sight or speech". Andry (1701, p. 90) described the case of a "young girl that was dumb eight days and recovered her speech after she had voided 40 worms by stool". Plate II shows a roundworm illustrated by Andry. j1.ii PLATE II.-Reproduced from Andry (1701).
The mention of fever is interesting. It was the frequent appearance of worms in feverridden patients which led to the idea that the worms caused the fever. Harris (1689) went so far as to write a section in his book entitled, "Of worms producing the smallpox" and gave a case record. Butter in 1782 published "A treatise on the infantile remittent fever", which he said is, "Commonly but very unjustly called the worm-fever". He continued, "the patients generally pass worms in the course of this fever even when they were never known to void any before".
Surgical ascariasis is virtually unknown in this country to-day, but in those parts of the world where the standard of hygiene is low, the condition occurs quite frequently. In 1955, 53 cases of partial and 10 cases of complete intestinal obstruction, and 10 cases of acute peritonitis all due to surgical ascariasis were admitted to the Surgical Unit of Colombo Children's Hospital (de Silva, 1956 ). In times past, owing to heavy infestation and the frequent use of violent purges and vermifuges surgical complications were common.
Many old writers considered that worms could obstruct the gut and compress and irritate the bowel (Tissot, 1765) . They also caused trouble by gnawing them (Boerhaave, c. 1724 ). Pechet (1697) wrote that, "white worms are better than yellow, livid-red or blackish". They were better evacuated by stool than upwards, "and worst of all when they eat their way out". Andry (1701, p. 92) described the case of a young man of 15 who was very sick. He was made to take "a certain powder" which "caused him-to void downward above 100 worms. But after all the belly continuing hard and stretched toward the navel (a plaster was applied) and twenty-four hours after several worms of good length began to come out from his navel". Later the lad ate some strawberries and "the grains or seeds" also came out. Andry concluded, "this will not permit us to question but that the bowels and the containing parts were pierced by the worms". Presumably the lad had intestinal obstruction with perforation of the gut and peritonitis which discharged through the umbilicus.
The most famous case of intestinal obstruction associated with worm infestation was that of Herod Agrippa. St. Luke tells us (Acts, xii, 22 ) that after the King had made an oration, the people, wishing to curry favour with him, cried out that it was the voice of a god not a man. "Immediately an angel of the Lord smote him, because he did not give God the glory; and he was eaten of worms and died." From Josephus (c. 93) we can learn more about the same incident. He tells us that after the shout of the people, the King did not-"rebuke them, nor reject their impious flattery". But he looked up and "saw an owl sitting on a certain rope over his head, and immediately understood that this bird was the messenger of evil tidings, and fell into the deepest sorrow. A severe pain also arose in his belly and began in a most violent manner". Herod lingered on, the pain becoming more severe for five days, and then he died. Josephus did not mention the worms nor St. Luke the pain, but putting the two accounts together we almost certainly have a case of acute intestinal obstruction with perforation of the intestine and death caused by, or in association with, worms.
Returning to more recent times, a few writers even in the eighteenth century rejected the theory that worms pierced the gut. Brouzet (1755) remarked that even though he had seen worms and fical matter spread over the intestine, he considered it was caused by "the inflammatory and gangrenous contractions and twisting of the gut", not by the worms.
TREATMENT
Irrespective of their views on etiology or symptomatology, all writers had definite views on the treatment of roundworms. These consisted mainly of purges. Calomel (Bracken, 1737) , or syrup of wormwood, rhubarb or senna (Harris, 1689) was prescribed. Underwood (1784) suggested pewter filings and treacle, "of which children of 4-5 years old may take several teaspoonfuls in a day almost at pleasure". This treatment probably killed both worms and children by lead poisoning. Naturally enemas were not neglected. Pechet (1697) suggested giving the child bitter things to take by mouth. This was to drive the worms into the lower gut. Sweet things were then injected as an enema to tempt them farther down. The same method was advised by Astruc (1746), but after attracting the worms with a sweet enema he advised a bitter one to kill them. He wrote with evident glee, "I like very much this practice".
Rosen von Rosenstein (1776) gave various rules for ridding a child of roundworms.
Any medicine, he wrote, must be swallowed at the time the patient would normally be having breakfast, for as "worms are accustomed to feed at that time, one may more easily cause them to suck or feed on that which is given to kill them". It was most important that the remedy be attempted only when the moon was waning. Lastly he advised that the patient must not be allowed to smell the medicine before it was given as then the worms would hide. Teething, convulsions, and worms; these three were regarded as the great diseases of children before the advent of scientific medicine. Of the trio worm infestation was certainly not the least important.
Summary.-The concept that worms cause disease goes back to antiquity. It probably arose partly from fear of serpents, partly because maggots could be found in dead or putrefying material and partly because worms were known to inhabit the gut of man and animals.
Owing to poor sanitation worm infestation was far commoner in the past than it is in civilized communities to-day. Many medical symptoms including fevers were ascribed to ascariasis in children. Intestinal obstruction with perforation was not uncommon when large numbers of worms were present. Treatment was crude, it consisted mainly of bitters to drive the worms to the lower intestine, or sometimes sweet enemas to encourage them there. It was hoped that they would then be easily voided.
